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DETAILED ACTION 

1 . This office action is in response to the request for continued examination filed 
July 14, 2005. 

Continued Examination Under 37 CFR 1.114 

2. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 7/14/05 has been entered. 

Double Patenting 

3. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In reLongi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington f 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 
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Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 
CFR 3.73(b). 

4. Claims 1-26 and 75 provisionally rejected on the ground of nonstatutory obviousness- 
type double patenting as being unpatentable over claims 27, 29-44, 47-50 and 75 of copending 
Application No. 10/951,1 17. Although the conflicting claims are not identical, they are not 
patentably distinct from each other. 

This is a provisional obviousness-type double patenting rejection because the conflicting 

claims have not in fact been patented. 

In regards to claims 1-26 and 75, Erchak et al. ("Erchak") discloses the following: 

a) a light emitting device, multi-layer stack of materials, a first layer configured 
so that light generated can emerge, dielectric function that varies spatially according to a pattern, 
(See Claims 27, 29-44, 47-50 and 75). 

5. Claims 1-26 and 75 provisionally rejected on the ground of nonstatutory obviousness- 
type double patenting as being unpatentable over claims 1, 7, 12-17, 19-21, 55, 58 and 59 of 
copending Application No. 10/724,029. Although the conflicting claims are not identical, they 
are not patentably distinct from each other. 

This is a provisional obviousness-type double patenting rejection because the conflicting 

claims have not in fact been patented. 

In regards to claims 1-26 and 75, Erchak et al. ("Erchak") discloses the following: 

a) a light emitting device, multi-layer stack of materials, a first layer configured 
so that light generated can emerge, dielectric function that varies spatially according to a pattern, 
(See Claims 27, 29-44, 47-50 and 75). 
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6. Claims 1-26 and 75 provisionally rejected on the ground of nonstatutory obviousness- 
type double patenting as being unpatentable over claim 1 of copending Application No. 
10/735,498. Although the conflicting claims are not identical, they are not patentably distinct 
from each other. 

This is a provisional obviousness-type double patenting rejection because the conflicting 

claims have not in fact been patented. 

In regards to claims 1-26 and 75, Erchak et al. ("Erchak") discloses the following: 

a) a light emitting device, multi-layer stack of materials, a first layer configured 
so that light generated can emerge, dielectric function that varies spatially according to a pattern, 
(See Claims 27, 29-44, 47-50 and 75). 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1-5, 10-13, 15-22, 24, 25 and 75 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Razeghi (U.S. Patent No. 5,834,331) in view of Krames et al. (U.S. Patent 
No. 5,779,924) and Krames et al. (U.S. Publication No. 2003/0141507). 

In regards to claim 1, Razeghi discloses the following: 

a) a multi-layer stack of materials including a light-generating region (MQW 
region) and a first layer (n-GaN) supported by the light-generating region, wherein a surface of 
the first layer is configured so that light generated by the light generating region can emerge 
from the light-emitting device via the surface of the first layer (For Example: See Figure 1). 
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In regards to claim 1, Razeghi fails to disclose the following: 

a) the surface of the first layer has a dielectric function that varies spatially 
according to a pattern and the pattern has an lattice constant. 

However, Krames et al. ("Kramesi") discloses the use of a layer (1) that has a dielectric 

function that varies spatially according to a pattern that has a lattice constant (For Example: See 

Figure 7c). It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to modify the semiconductor device of Razeghi to include the use of a layer 

having a dielectric function that varies spatially according to a pattern as disclosed in Kramesi 

because it aids in providing more light into the ambient (For Example: See Column 3 

Lines 1-6). 

Additionally, since Razeghi and Krames i are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Kramesi would have been recognized in the pertinent 
art of Razeghi. 

b) a detuning parameter with a value greater than zero. 

However, Krames et al. ("Krames2") discloses a detune with a value greater than zero 
(For Example: See Figure 3, Paragraph 41 and Paragraph 47). It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the 
semiconductor device of Razeghi to include the use of a detune with a value greater than zero as 
disclosed in Krames 2 because it aids in providing efficient emission of the recombination energy 
(For Example: See Paragraph 16). 

Additionally, since Razeghi and Krames2 are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Krames2 would have been recognized in the pertinent 
art of Razeghi. 
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In regards to claim 2, Razeghi discloses the following: 

a) the multi-layer stack of materials comprises a multi-layer stack of 
semiconductor materials (For Example: See Figure 1). 

In regards to claim 3, Razeghi discloses the following: 

a) the first layer comprises a layer of n-doped semiconductor material, and the 
multi-layer stack further comprises a layer of p-doped semiconductor material (For Example: See 
Figure 1). 

In regards to claim 4, Razeghi discloses the following: 

a) the light-generating region is between the layer of n-doped semiconductor 
material and the layer of p-doped semiconductor material (For Example: See Figure 1). 

In regards to claim 5, Razeghi discloses the following: 

a) a support that supports the multi-layer stack of materials (For Example: See 

Figure 1). 

In regards to claim 10, Razeghi discloses the following: 

a) the multi-layer stack of materials comprise semiconductor materials (For 
Example: See Figure 1). 

In regards to claim 1 1, Razeghi discloses the following: 

a) the semiconductor materials are selected from the group consisting of III-V 
semiconductor materials, organic semiconductor materials and silicon (For Example: See 
Figure 1). 

In regards to claim 12, Razeghi fails to disclose the following: 

a) the pattern does not extend into the light-generating region. 

However, Kramesi discloses the use of a pattern that does not extend into the light 
generating region (For Example: See Figure 7c and Figure 12). It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the 
semiconductor device of Razeghi to include the use of a pattern that does not extend into the 
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light generating region as disclosed in Kramesi because it aids in providing more light into the 
ambient (For Example: See Column 3 Lines 1-6). 

Additionally, since Razeghi and Kramesi are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Kramesi would have been recognized in the pertinent 
art of Razeghi. 

In regards to claim 13, Razeghi fails to disclose the following: 
a) the pattern does not extend beyond the first layer. 

However, Kramesi discloses the use of a pattern does not extend beyond the first layer 
(For Example: See Figure 7c). It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify the semiconductor device of Razeghi to include the 
use of a pattern does not extend beyond the first layer as disclosed in Kramesi because it aids in 
providing more light into the ambient (For Example: See Column 3 Lines 1-6). 

Additionally, since Razeghi and Kramesi are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Kramesi would have been recognized in the pertinent 
art of Razeghi. 

In regards to claim 15, Razeghi discloses the following: 

a) electrical contacts configured to inject current into the light-emitting device 
(For Example: See Figure 1). 

In regards to claim 16, Razeghi discloses the following: 

a) the electrical contacts are configured to vertically inject electrical current into 
the light-emitting device (For Example: See Figure 1). 
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In regards to claim 17, Razeghi fails to disclose the following: 

a) the pattern is partially formed of a component selected from the group 
consisting of holes in the surface of the first layer, pillars in the first layer, continuous veins in 
the first layer, discontinuous veins in the first layer and combinations thereof. 

However, Kramesi discloses the use of a pattern that is partially formed of a component 

selected from the group consisting of holes in the surface of the first layer, pillars in the first 

layer, continuous veins in the first layer, discontinuous veins in the first layer and combinations 

thereof (For Example: See Figure 7c and Figure 12). It would have been obvious to one having 

ordinary skill in the art at the time the invention was made to modify the semiconductor device 

of Razeghi to include the use of a pattern that is partially formed of a component 

selected from the group consisting of holes in the surface of the first layer, pillars in the first 

layer, continuous veins in the first layer, discontinuous veins in the first layer and combinations 

thereof consisting of holes as disclosed in Kramesi because it aids in providing more light into 

the ambient (For Example: See Column 3 Lines 1-6). 

Additionally, since Razeghi and Kramesi are both from the same field of endeavor 

(semiconductors), the purpose disclosed by Kramesi would have been recognized in the pertinent 

art of Razeghi. 

In regards to claim 18, Razeghi fails to disclose the following: 

a) the pattern is selected from the group consisting of triangular patterns, square 
patterns, and grating patterns. 

However, Kramesi discloses the use of a pattern that is selected from the group 

consisting of triangular patterns, square patterns, and grating patterns (For Example: See 

Figure 7c and Figure 12). It would have been obvious to one having ordinary skill in the art at 

the time the invention was made to modify the semiconductor device of Razeghi to include the 
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use of a pattern that is partially formed of a component selected from the group consisting of 
holes in the surface of the first layer, pillars in the first layer, continuous veins in the first layer, 
discontinuous veins in the first layer and combinations thereof consisting of holes as disclosed in 
Kramesj because it aids in providing more light into the ambient (For Example: See Column 3 
Lines 1-6). 

Additionally, since Razeghi and Kramesi are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Kramesi would have been recognized in the pertinent 
art of Razeghi. 

In regards to claim 19, Razeghi fails to disclose the following: 

a) the pattern is partially formed of holes in the surface of the first layer. 

However, Kramesi discloses the use of a pattern that is partially formed of holes in the 
surface of the first layer (For Example: See Figure 7c and Figure 12). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the 
semiconductor device of Razeghi to include the use of a pattern that is partially formed of holes 
in the surface of the first layer as disclosed in Kramesi because it aids in providing more light 
into the ambient (For Example: See Column 3 Lines 1-6). 

Additionally, since Razeghi and Kramesi are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Kramesi would have been recognized in the pertinent 
art of Razeghi. 

In regards to claim 20, Razeghi fails to disclose the following: 

a) the detuning parameter is at most about 25% of the ideal lattice constant. 
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However, the applicant has not established the critical nature of "the detuning parameter 
is at most about 25% of the ideal lattice constant." "The law is replete with cases in which the 
difference between the claimed invention and the prior art is some range or other variable within 
the claims. ... In such a situation, the applicant must show that the particular range is critical, 
generally by showing that the claimed range achieves unexpected results relative to the prior art 
range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time the invention was made to 
have various ranges. 

In regards to claim 21, Razeghi fails to disclose the following: 

a) the detuning parameter is at least about 1% of the ideal lattice constant. 

However, the applicant has not established the critical nature of "at least about 1% of the 
ideal lattice constant." "The law is replete with cases in which the difference between the 
claimed invention and the prior art is some range or other variable within the claims. ... In such 
a situation, the applicant must show that the particular range is critical, generally by showing that 
the claimed range achieves unexpected results relative to the prior art range." In re Woodruff 
919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to have various ranges. 

In regards to claim 22, Razeghi fails to disclose the following: 

a) the pattern corresponds to a substantially randomly detuned ideal pattern. 

However, Krames2 discloses a pattern that corresponds to a substantially randomly 
detuned ideal pattern (For Example: See Figure 3). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the semiconductor device 



Application/Control Number: 10/723,987 Page 1 1 

Art Unit: 2822 

of Razeghi to include the use of a pattern that corresponds to a substantially randomly detuned 

ideal pattern as disclosed in Krames2 because it aids in providing efficient emission of the 

recombination energy (For Example: See Paragraph 16). 

Additionally, since Razeghi and Krames 2 are both from the same field of endeavor 

(semiconductors), the purpose disclosed by Krames2 would have been recognized in the pertinent 

art of Razeghi. 

In regards to claim 24, Razeghi discloses the following: 

a) the light-emitting device is selected from the group consisting of light-emitting 
diodes, lasers, optical amplifiers, and combinations thereof (For Example: See Abstract). 

In regards to claim 25, Razeghi discloses the following: 

a) the light-emitting device comprises a light emitting diode (For Example: See 

Abstract). 

In regards to claim 75, Razeghi fails to disclose the following: 

a) the surface of the first layer has features with a size of less than about A/5, 
where X, is a wavelength of light that can be generated by the light-generating region and that 
can emerge from the light-emitting device via the surface of the first layer. 

However, the applicant has not established the critical nature of "the surface of the first 

layer has features with a size of less than about A/5." "The law is replete with cases in which the 

difference between the claimed invention and the prior art is some range or other variable within 

the claims. ... In such a situation, the applicant must show that the particular range is critical, 

generally by showing that the claimed range achieves unexpected results relative to the prior art 

range." In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir.1990). Therefore, it would 

have been obvious to one having ordinary skill in the art at the time the invention was made to 

have various ranges. 
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9. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Razeghi 

(U.S. Patent No. 5,834,331) in view of Krames et al. (U.S. Patent No. 5,779,924), Krames et al. 

(U.S. Publication No. 2003/0141507) and Nitta et al. (U.S. Patent No. 6,803,603). 

In regards to claim 6, Razeghi fails to disclose the following: 

a) a layer of reflective material that is capable of reflecting at least about 50% of 
light generated by the light-generating region that impinges on the layer of reflective material, 
the layer of reflective material being between the support and the multi-layer stack of materials. 

However, Nitta et al. ("Nitta") discloses a layer of reflective material (3403) that is 

capable of reflecting at least about 50% of light generated by the light-generating region that 

impinges on the layer of reflective material, the layer of reflective material being between the 

support (3401) and the multi-layer stack of materials (For Example: See Figure 3, Column 9 

Lines 66 and 67 and Column 10 Lines 1-4). It would have been obvious to one having ordinary 

skill in the art at the time the invention was made to modify the semiconductor device of Razeghi 

to include a layer of reflective material that is capable of reflecting at least about 50% of light 

generated by the light-generating region that impinges on the layer of reflective material, the 

layer of reflective material being between the support and the multi-layer stack of materials as 

disclosed in Nitta because it aids in increasing light output (For Example: See Column 10 

Lines 2-4). 

Additionally, since Razeghi and Nitta are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Nitta would have been recognized in the pertinent art 
of Razeghi. 
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In regards to claim 7, Razeghi fails to disclose the following: 

a) a distance between the layer of p-doped semiconductor material and the layer 
of reflective material is less than the distance between the layer of n-doped semiconductor 
material and the layer of reflective material. 

However, Nitta discloses a distance between the layer of p-doped semiconductor material 
(3405) and the layer of reflective material (3403) is less than the distance between the layer of n- 
doped semiconductor material (3407) and the layer of reflective material (For Example: See 
Figure 3). It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the semiconductor device of Razeghi to include a distance 
between the layer of p-doped semiconductor material and the layer of reflective material is less 
than the distance between the layer of n-doped semiconductor material and the layer of reflective 
material as disclosed in Nitta because it aids in increasing light output (For Example: See 
Column 10 Lines 2-4). 

Additionally, since Razeghi and Nitta are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Nitta would have been recognized in the pertinent art 
of Razeghi. 

10. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Razeghi (U.S. 

Patent No. 5,834,331) in view of Krames et al. (U.S. Patent No. 5,779,924), Krames et al. (U.S. 

Publication No. 2003/0141507), Nitta et al. (U.S. Patent No. 6,803,603) and Biing-Jye et al. 

(U.S. Patent No. 6,169,294). 

In regards to claim 8, Razeghi fails to disclose the following: 

a) a p-ohmic contact layer between the layer of p-doped material and the layer of 
reflective material. 
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However, Biing-Jye et al. ("Biing-Jye") discloses a p-ohmic contact layer between the 
layer of p-doped material and the layer of reflective material (For Example: See Figure ). It 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to modify the semiconductor device of Razeghi to include a p-ohmic contact layer between 
the layer of p-doped material and the layer of reflective material as disclosed in Nitta because it 
aids in increasing light efficiency (For Example: See Column 2 Lines 15-38). 

Additionally, since Razeghi and Biing-Jye are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Biing-Jye would have been recognized in the 
pertinent art of Razeghi. 

1 1 . Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Razeghi (U.S. 
Patent No. 5,834,331) in view of Krames et al. (U.S. Patent No. 5,779,924), Krames et al. (U.S. 
Publication No. 2003/0141507) and Nelson et al. (U.S. Patent No. 6,037,603). 

In regards to claim 9, Razeghi fails to disclose the following: 

a) a current spreading layer between the first layer and the light generating region. 

However, Nelson et al. ("Nelson") discloses a current spreading layer (31) between the 
first layer and the light generating region (For Example: See Figure 3). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the 
semiconductor device of Razeghi to include a current spreading layer as disclosed in Nelson 
because it aids in spreading current to the entire active region (For Example: See Abstract). 

Additionally, since Razeghi and Nelson are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Nelson would have been recognized in the pertinent 
art of Razeghi. 
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12. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Razeghi (U.S. 
Patent No. 5,834,331) in view of Krames et al. (U.S. Patent No. 5,779,924) and Krames et al. 
(U.S. Publication No. 2003/0141507) and Joannopoulos et al. (U.S. Patent No. 5,955,749). 

In regards to claim 14, Razeghi fails to disclose the following: 
a) the pattern extends beyond the first layer. 

However, Joannopoulos et al. ("Joannopoulos") discloses the use of a pattern that extends 
beyond the first layer (For Example: See Figure 5). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the semiconductor device 
of Razeghi to include the use of a pattern that extends beyond the first layer as disclosed in 
Joannopoulos because it aids increasing the response speed (For Example: See Column 2 
Lines 5-18). 

Additionally, since Razeghi and Lester are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Lester would have been recognized in the pertinent 
art of Razeghi. 

13. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Razeghi (U.S. 
Patent No. 5,834,331) in view of Krames et al. (U.S. Patent No. 5,779,924), Krames et al. (U.S. 
Publication No. 2003/0141507) and Lester (U.S. Patent No. 6,091,085). 

In regards to claim 23, Razeghi fails to disclose the following: 

a) the pattern is configured so that light emitted by the surface of the first layer has a 
spectrum of radiation modes, and the spectrum of radiation modes is substantially the same as a 
characteristic emission spectrum of the light-generating region. 

However, Lester discloses the use of a pattern configured so that light emitted by the 

surface of the first layer has a spectrum of radiation modes, and the spectrum of radiation modes 
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is substantially the same as a characteristic emission spectrum of the light-generating region (For 
Example: See Figure 7 and Column 5 Lines 30-49). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the semiconductor device 
of Razeghi to include the use of a pattern that configured so that light emitted by the surface of 
the first layer has a spectrum of radiation modes, and the spectrum of radiation modes is 
substantially the same as a characteristic emission spectrum of the light-generating region as 
disclosed in Lester because it aids in providing a device with a higher light coupling efficiency 
(For Example: See Column 2 Lines 10-13). 

Additionally, since Razeghi and Lester are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Lester would have been recognized in the pertinent 
art of Razeghi. 

14. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Razeghi (U.S. 

Patent No. 5,834,331) in view of Krames et al. (U.S. Patent No. 5,779,924), Krames et al. (U.S. 

Publication No. 2003/0141507) and Choi (U.S. Publication No. 2003/0222263). 

In regards to claim 26, Razeghi fails to discloses the following: 

a) the light-emitting device is selected from the group consisting of OLEDs, flat 
surface-emitting LEDs, HHLEDs, and combinations thereof. 

However, Choi discloses the use of a high efficiency led (For Example: See Paragraph 1). 

It would have been obvious to one having ordinary skill in the art at the time the invention was 

made to modify the semiconductor device of Razeghi to include the use of a high efficiency led 

as disclosed in Choi because it aids in improving efficiency (For Example: See Abstract). 
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Additionally, since Razeghi and Choi are both from the same field of endeavor 
(semiconductors), the purpose disclosed by Choi would have been recognized in the pertinent art 
of Razeghi. 

Conclusion 

15. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Monica Lewis whose telephone number is 571-272-1838. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Zandra Smith can be reached on 571-272-2429. The fax phone number for the organization 
where this application or proceeding is assigned is 703-308-7722 for regular and after final 
communications. Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308-0956. 

ML 

December 3, 2005 



